The effect of the controlled release of nerve growth factor from collagen gel on the efficiency of neural cell culture.
In this study, we tested the hypothesis that the amount of nerve growth factor (NGF) required for pheochromocytoma (PC12) cell culture can be dramatically reduced by controlled release of NGF from a collagen gel coating on the culture surface. Cells were cultured on collagen gels loaded with various amounts of NGF. As a control, PC12 cells were cultured on collagen gels with daily addition of various amounts of NGF to the culture medium. After an initial 12h burst, NGF was steadily released from the gels for 4 days. Apoptotic activity and cell viability were determined using terminal uridine nick end labeling and the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide assay, respectively. Neuronal differentiation was determined using immunocytochemistry and Western blot analysis. Compared to 100 ng NGF daily addition (300 ng over 3 days), 1 ng NGF daily addition showed dramatically decreased cell viability and neuronal differentiation and increased apoptotic activity. In contrast, collagen gels loaded with 10 ng NGF yielded cell viability, apoptotic activity, and neuronal differentiation similar to those of culture with 100 ng NGF daily addition. Our method reduced the amount of NGF required for PC12 cell culture to 1/3th of that used in daily addition without affecting cell viability, apoptosis, or differentiation. This method could economize large-scale culture of stem cells by reducing the amount of costly growth factors needed.